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ABSTRACT: 

PURPOSE: To provide uniformity and reproducibility of a 
product by providing 

a chin field-effect film transistor having a first reverse 
st b geared st ruct ure 

formea with an amorphous semiconductor layer channel region 
of a single layer 

ana a second reverse staggered structure formed with a 
semiconductor laye r 

channel region of a laminated layer of crystalline and 
amorphous layers . 

:OIJSTITUTION : A Cr layer is deposited on an insult ing 
board 1, and a gate 
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electrode 2 is formed. An SiN layer 3 to become a gate 
insulating layer and an 

amorphous Si layer 4 of a semiconductor film are 
sequent ia 1 ly deposited . The 

layer A is deposited by using 3iH<SB>4</SB> and H<SB>2</SB> 
as material gases. 

Hyorogen concentration in the layer 4 is set to 10% or 
less. The layer 4 is 

modified to a polycrystalline Si layer 5 by irradiating 
with a laser . An 

amorphous Si layer 6 and an n-type Si layer 7 doped with 
phosphorus are 

sequentially deposited. A thin film transistor for a 

peripheral circuit is 

formed of a laminated structure of the layers 5 and 6 at 
tne channel region of 

a thin silicon film transistor, and a thin film transistor 

for driving a pixel 

is formed in a single layer structure of the layer 6. 
COPYRIGHT: (C) 1 95 3 , JPO& Japio 
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ABSTRACT : 

PURPOSE: Tc form a p-n junction having a good 
characteristic at a low 

temperature as a source-drain area without producing cracks 
i:\ a silicon film 

by performing laser doping by setting the thickness of a 
the first insulating 

film to the dcuble or thicker than that of a silicon film. 

CONSTITUTION: The first insulating film 2 and a 
non-single crystal silicon 

film 3 are successively formed on an insulating substrate 
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1 . The thi :kness of 

the film 3 is set to about 1/2 of the film 2. The second 
insulating tilm 4 is 

formed on the film 3. After the film 3 is crystallized or 
re crystal 1 i zed by 

irradiating tne film 3 witn laser light L, the surface 
sections of the films 4 

and 3 are removed by etching. Then a gate insulating film 

r : s f :>rmed on :ne 

film : and a gate electrode 6 is formed on the film 5. In 
aa:ii t i jr., contact 

holes .-a and 5b for forming source area/drain area are 
provided on born sloes 

of the film 5 and diffusion layers 7 and 8 are respectively 
formed in the hole 

sections 3a and 5b by doping. Then a source and drain 
e .1 e c z r o d e s j a n d 10 are 

respectively formed on the source and drain areas 7 and 8. 
Fina 1 ly , a 

protective film 11 is formed by leaving parts of the 
electrodes 6, 9, and 10 
uncovered with the film 11. 

COPYRIGHT: iCj 1992, JPOSJapio 



04/14/2003, EAST Version: 1.03.0002 



PAT-NO: 



JP4040515C 9A 



DOCUMENT -IDENTIFIER: 



JP 04 05152 9 A 



TITLE: 



MANUFACTURE OF THIN FILM TRANSISTOR 



PUBN-DATE: 



February CO, 1992 



I INVENTOR- IN FORMAT I ON : 
NAME 

KONYA, NAOHIRO 



ASSIGNEE-IN FO RM AT ION: 
NAME 

CASIO :OMPUT CO LTD 



COUNTRY 
N/A 



APPL-NO: 



JP02159847 



APPL-DATE: 



June 



20, 1990 



INT-CL (IPC): H01L021/336, H01L029/784 
US-CL-CURRENT: 257/66, 438/512 , 438/FOR.151 



ABSTRACT: 

PURPOSE: To manufacture a thin film transistor having 
uniform 

characteristics by preparing source and drain electrodes on 
an i r.su lat inc 

substrate, followed by depositing an amorphous silicon 
semiconductor and gate 

insulating film sequentially thereon, further followed by 
irradiating laser 

team downward to the gate insulating film to polymerize the 
amorphous silicon 
semi conductor . 

CONSTITUTION: On an insulating substrate 1, a source 
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electrode 2, a drain 

electrode :•, and an ohmic contact layer 4 consisting of 
r.-type amorphous 

silicon are prepared, and farther i-type amorphous silicon 
semicor.du :ior 3a and 

cace insulating film 6 thereon in this order. Next, 
excimor laser beam A is 

irradiated downward to the gate insulating film 6 to heat 
dot r. a semi conductor 

layer : and the ohmic contact layer 4 which is under the 

corn i jj r- ^ 9.\-'e r 5 , 

and after that, they are gradually cooled to polymerize the 
amo rphous silicon 

semiconductor 5a to prepare a polysilicon semiconductor 5b, 
while at the same 

time the amorphous silicon of the ohmic contact layer 4 is 
also polymerized to 
prepare polysilicon . 
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ARC 'IT h?T: 

rUF.FOSE: To manufacture a thin-film transistor (TFT ) 

whi perates at a high 

soeeo wi th high reduoibi] ity without complicated process by 
cue ting the part of 

the TFT constituting a source-drain area composed of a 
low- resistance non- 

mon ^crystalline semiconductor layer or the semiconductor 
layer and a metal with 
a condensed laser beam. 

CONSTITUTION: A ncn-monocr ys talline silicon film 2 which 
is formed on a soda 
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line glass plate 1 as a low-resistance non-monocrystailine 
semiconductor and 

subjected to dry etching is cut into a source area 3 and 
drain area 4 by 

irradiating the film 2 with an excimer laser beam condensed 
by an optical 

system so that the beam can form a beam spot of ≤10μm 
in wider. :>n one 

surface to be irradiated. Then an I type 
n :-n-mDr. ^crystalline silicon film 6 is 

f firmed on the source area 3, drain area 4, and cut section 
5 as a hi gh- 

resistan^o semi conductor layer and a silicon nitride film 7 
i ? f :■ rmed or. the 

surface of the film 6 as a gate insulating film. Then, 

films tc a prescribed pattern, a gate electrode 8 is formed 
by depositing a 

molycdenum film. Therefore, a TFT having a short channel 
length can be 
manufactured easily. 
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AroTr ACT : 

PURPOSE: To prevent the deterioration and the 
c: nt aminat ion of a 

semiconductor Layer produced in processes and 
s imu .. t.anec usly contrive large 

grain diameter by utilizing a gate insulating film as a 
therir.il holding film at 

the rime of laser irradiation while utilizing it as a 

protecting film of the 

semiconductor layer in the processes. 

CONSTITUTION: A silicon layer 2 is laminated on an 
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the silicon layer 2 is left in the form of an island and 
further an amorphous 

silicon layer 3 and an insulating film 4 are successively 
produced. Next a 

re -ess part is formed on the surface of the insulating 
layer 4 and the chick 

film part and the thin film part of the insulating film 4 
are formed. Next 

laser irradiation is performed and the amorphous silicon 

layer 3 is converted ~ ™ ~ ~~ 

in*.. ■:• multicrystal silicon 5. Next a low resistance silicon 
layer t which 

becomes a gate electrode of a thin film transistor is 

formed. Next the part ^ ~ ~~ " 

except for the thin film part of the insulating film 4 is 

removed. The 

insulating film 4 of theleft thin film part becomes a gate 
insulating film of 

the thin film transistor . Thus, the insulating film 4 
plays a role of a 

protecting film of thermal energy at the time of laser 
irradiation , works as 

the protecting film of the amorphous silicon layer 3 and 
the multicrystal 

silicon layer 5 and becomes a gate insulating film after 
complection . 
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TITLE: 
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No Abstract 
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US-PAT-NO: 5262350 

L "UMENT- I DENT I FT ER : US 5262350 A 

TITLE: Forming a non single crystal 

senic :>nductc r layer by 

using an electric current 

KWI2 

Then, a j: :>wer source 11 is connected at one end with 
alternate '-res of the 

conductive layers 4 ana at the ether end with intermediate 
ones of them; 

accordingly, the power source 11 is connected across the 
c r i n d u c t i v e layers 3 

an:; At this time, the region Z2 of the non-single 

crystal semiconductor 

Icvye-r 7, except the outer peripheral region Zl there-: f, is 
exposed to high L 

from the side of the light-permeabie substrate 2 through 
the J ig.nc-permeable 

emduetive l^yer 5 and insulating layer 6 by the 
application >->f iiirht L, 

elect ron-nc 1- pairs are created in the non-single crystal 
semi ronduct :>r 1 t: 

increase its conductivity. Accordingly, the irradiation by 

light L during the ^ 
acpii ;:at _ :n _>f the current I zd tne n:>n-single crystal 
semiconductor 7 

facilitates a sufficient supply of the current I to the 
region Z2 even if the 

non-singie crystal semiconductor 7 has a low degree of 
conductivity or 

conductivity close to intrinsic conductivity. For the 
irradiation of the 

n: r.-smgle crystal semiconductor 7 , a xeron lamp, 
fluorescent lamp and 

sunlicht, can be employed. According to an experiment, 
gc : i results were 

obtained by the employment of a 10. sup. 3 -lux xencn lamp. 
In the region Z2 a 

semi-amorphous semiconductor 32 is formed, as depicted in 
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FIG. 1G. The 

mechanism by which the semi-amorphous semiconductor S2 is 
formed in the region 

is that heat is generated by the current I in the region 
, :oy which it is 
.::-an>;.:d in terms of structure. 

Further, it: has been found that the abovement ioned heat 
g»..net at ion 

contributes to the formation of the semi-arrx rphous 
s em i c on d u c t o r S 2 wh i c h 

exhibits an excellent electrical conductivity 
characteristic. FIG . 3 shows 

this electrical conductivity characteristic, the abscissa 
r epresent in =3 

temperature 100/T ( .degree. K. . sup. -1) and the ordinate dark 
current log . sigma . 

(. sigma .:. sigma . cm. sup. -1). According to our 
experiments, in which when the 

:";«■ n-single crystal semiconductor 7 had a characteristic 
indicated !:v the curve 

r the currents having densities of 3 . times . 1 0 . sup . 1 and 
1 . tires . 10 . sup= . 3 

A, cm. sup. 2 were each applied as the aforesaid current I for 
0 . 5 sec . while 

irradiating by the light L at an illumination of lC.sup.4 
LX, such 

characteristics as indicated by the curves a2 and a3 were 
'A. t a :: ned, 

respectively. In the case where when the non-single 
■-: yst.al semi-conductor 7 

had such a characteristic as indicated by the curve bl, the 
currents of the 

same values as mentioned above were each applied as the 
current I for the same 

peri 11I of time under the same illumination condition, a 
or.M:! ::ter . s r . : cs 

indicate:! by the curves bl and t>3 were obtained, 
respectively. The curve bl 

shows the characteristic of a non-single crystal 
semiconductor obtained by 

a:i:ling 1.2 :nol s c f the aforementioned metallic impurity, 
s u :: h as G a :>r In, S n 

or Pk , or As or St, tc the non-single crystal semiconductor 
7 of the 

characteristic indicated by the curve al. As is evident 
from a comparison of 
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the curves a2, a? and b2, b3, 3 semi -amorphous 
semiconductor obtained by adding 

the abovesaid metallic impurity to the semi -amorphous 
semiconductor S2 exhibits 

an excellent conductivity characteristic over the latter 
with such a metallic 

imp u 1. L 0 y ad:ie:i. It is preferred chat the amount -of 
meta.lLic impurity added tc 

the :.-e:rd- amorphous semiconductor 32 be 0.1 00 10 mcl %. 

Thereafter, the non-single crystal semiconductor layer 
84 is expose'.:! to 

irradiation by .laser Light, with a power source 8 0 
c • 0 n n e c ted a ■.: re s s the 

■:ondu::ive layers 33 and 85, as illustrated in Fid. 7E. In 
this ^aoe, a !a c er 

havir.!] a diameter of 0.3 to 3 .mu.m, for instance, 
is applied to the 

non-single crystal semiconductor layer 84 at selected ones 
o f successive 

positions a. sub. I, a. sub. 2, . . . thereon, for example, 
a . sub . I , a . sub . 3, 

a. sub. 4, a. sub. 6, a. sub. 9, at the moments t.sub.l, t.sub.3, 
t . sub . 4 , t . sulo . 8 , 

t.suro.n, . . . in a sequential order, as depicted in FIG . 
8. By this 

irradiation the conductivity of the non-single crystal 
semi conduct c » r 1 a y e r 8 4 

is increased at the positions a.sub.l, a. sub. 3, a. sub. 4, 
a . s _J: . , a . 0 ah: . 9 , . 

. to flow there currents I.sub.l, I. sub. 3, I. sub. 4, 
I . sut . 8, I . sub. 9, . . . , 

thus >x,erax.n: neat. As =1 result of this, the non-single 
crys t a 1 

semiconductor layer 84 undergoes a structural change at the 
positions a . sub. 1, 

a. sub. 3, a. sub. 4, a. sub. 8, a. sub. 9, . . . to provide 
semi- amorphous 

semiconductor regions K.sub.l, K.sub.3, K.sub.4, K.sub.8, 
K.sub.9, . . . , as 
snow in in Flo. 7F. 

The semiconductor device shown in FIG. 7F can be 
regarded as a memory in 

which "1", "0", "1", "1", "0", . . . in the binary 
represent at ion are st cored 

at the positions a. sulo. 1, a. sub. 2, a. sub. 3, a.sub.l, 
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a. sub. 5, . . . , 

respectively. When the regions K.sub.l, K.sub.3, K.sub.4, 
. . arid 

consequently the positions a.sub.l, a. sub. 3, a. sub. 4, . 
. are irradiated by 

a laser beam of lcwer intensity than the aforesaid one L ' 
while at the same 

t.me connecting tr.e power source across the conductive 
layers 3 3 and 3 5 via a 

b-ad, the regions K.sub.l, K.sub.3, K.sub.4, . . . become 
mire conductive to 

apply a high current to the load. Even if the regions 
K. sub .2, K . sub . 5, 

K.sub.6, . . . are irradiated by such low-intensity laser 
beam, however, no 

current flows in the load, or if any current flows therein, 
i t i s ver y sma ; 1 . 

Accord :.ngiy, by irradiating the positions a.sub.l, a. sub. 2, 
a . sub . 3 , . . .by 

low-intensity light successively at the moments t.sub.l, 
t . sub . 2 , t . sub . 3 , . 

. , outputs corresponding to "1", "0", "1", "1", . . . are 

sequential ly 

obtained in the load, as shown in FIG . 9. In other words, 
the sernicc nductor 

device of this embodiment has the function of a read only 
memory . 

438/166 
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